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THE STRUCTUBE OF THE ATOM AND THE
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terms in the hydrogen spectrum which belong to the same value
of the principal quantum number. The course of the curves illus-
trates how the deviation from the hydrogen terms may be expected
to decrease with increasing values of k, corresponding to states,
where the minimum distance between the electron in its revolution
and the nucleus constantly increases.

It should be noted that even though the theory represents the
principal features of the structure of the series spectra it has not
yet been possible to give a detailed account of the spectrum of any
element by a closer investigation of the electronic orbits which may
occur in a simple field of force possessing central symmetry. As
I have mentioned already the lines of most spectra show a complex
structure. In the sodium spectrum for instance the lines of the
principal series are doublets indicating that to each P-term not
one stationary state, but two such states correspond with slightly
different values of the energy. This difference is so little that
it would not be recognizable in a diagram on the same scale as
fig. 2. The appearance of these doublets is undoubtedly due to
the small deviations from central symmetry of the field of force
originating from the inner system in consequence of which the
general type of motion of the external electron will possess a
more complicated character than that of a simple central motion.
As a result the stationary states must be characterized by more
than two quantum numbers, in the same way that the occurrence
of deviations of the orbit of the electron in the hydrogen atom from
a simple periodic orbit requires that the stationary states of this
atom shall be characterized by more than one quantum number.
Now the rules of the quantum theory lead to the introduction of
a third quantum number through the condition that the resultant
angular momentum of the atom, multiplied by 27r, is equal to an
entire multiple of Planck's constant. This determines the orienta-
tion of the orbit of the outer electron relative to the axis of the
inner system.

In this way Sommerfeld, Land6 and others have shown that it
is possible not only to account in a formal way for the complex
structure of the lines of the series spectra, but also to obtain a
promising interpretation of the complicated effect of external
magnetic fields on this structure. We shall nob enter here on thesee simple manner previously octaves, but also for the longer periods of the periodic
